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Pharazie 19! 276-79, 1964.

A metho-i for e, termining the particle size
spectrum in pharrriceutical preparaticons.

in deterrdntrg the quality of pharmaceutica! preparations the size
of the incoroorated particles in an oint.ment or th particle size in
s-spensions is of great importance. During the production of preparations
it is often necessary to examine, besides the nature of the manufactured
preparations, the state of the intermediate products in this regard.

To my knowledge methods are seldom published for such examinations
to satisfy the requirements of a routine business on a practical scale.
.he available instruments which of course make very exact results possible -

berFides hih purchase prices should not necessarily give the most ideal
conditions because of their handling and their specifity for the consid-
erated use.

ks examples of instruments for determining the particle sizes you
should name the "Lanameter" of VM Carl Zeiss, JenaC 4), the particle size
analysator TYZ 3 by Carl Zeiss Company, Oberkochen 333, and the electrical
integrating instrument "Eltinor" of V,- Optical Company, Rathenow' ( .
The named instru-ents provide on the one hand an exactness of measurements
which are not absolutely necessary for these considerated objects, on the
other hard they are not fully used in their various ranse of applications
Ifor the named examinations. The operating of the instruments for routine
determinations takes also, to scne extent, too much time.

institutions, which only seldom have to determine the particle size
snectru•m of a substance - but not in regard to routine business - give up
the purchase of such an expensive instrument.

UiC LUt + E.EIN (2) advice to make a microphotography of the substance -

to be exanined using at the same tUme the octl ,ricro-ethr. Te puLugra-hy
Lh.,n can. be determ-.ed dccording to quality conditions. The suggested
method is relatively simple, but bears disadvanta-,es which cannot be
wdere.timated.

The photog;raphy shows only a very small part of the manufactured pre-
paration which is only more diminished by the small depth of focus of the
o-ýtical system - even with thin coating of the microscopical preparstions.
"th relative inhonogeneity of ointments and suspensions in the microsco-

pical field, microphotography can only give a rough synopsis, whose power
of statement can only be qualified with caution. In ointments with srall
concentration of incorporated particles, a photo only shows very few par-
titles. To compensate these faults, you would have to make either many
photos or enrich the particles in a suitable wvy.
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.!-e naned difficulties9 led in our laboratory to try out a metlhod
which allows to determine the particle size spectrum of optional prepara-
tions with sufficient exactness by relatively little instrument expense.

Yethodoloa- and res, its.

,he following instruments needed for the accomplishment of the
Pterr.ination: an efficient micir. ope, a strong microcope light, a Zeie!

projection mlrror, and a adanted irojection sheet. Proved to be efficient
is the botton plate of a Zeivs standard canera with a 12V/100 Watt lmtmirary
and a ,ounted Zeiss microscope with slant tube. To keep the picture given
ty the mounted projection mirror free of distortions, a suitable slanted
projection plate has to be used.

F I I !

9 9

F I I

Fig. 1: Microscopical preparation with marked ,easur -. nts. The numbers
are made in the order followed by u6.

We use a wooden projection plate to pin on it the proposed object
w ith thumbtacks.

Since the projected picture is relatively dark, the measuring has to
be done in a dark ro' i where it is advisable to darken again the microsco-
pical light and the microscope as much as possible.

To get a suitable unit of measurement for later vwc ,-p,,
w, ocu"lacroeter on, the base of the field of vision of the chosen oculus.
Since sometimes during tne projection the line of grating of the ocularmic-
roneter is not clearly copied, you have to place a filter between the eye-
piece and the oculartube. The filter thickness differs fram case to case
and has to be adjusted to each optical system. The ocularmicrometer has
to be gaged in the usual way with the help of a objectmicrometer. With
ihe exArole of prednicolon-eye ointment and substances of prednisolon and
oxyrtetracyclinhydrochloride wo 1ilu:tret.e the determining of the particle
size spectrum.

Relating to C23 we gaged the size groups from 0 to 3u,, 30 to 6 0M,
60 tozAin the prednisolon-eye oint~ment. The method of course allows
further classification in smaller groups. So for example we ranged the
size g.:oups for the substances of pred.ieo!-n and oVtetracldihddroch1oride
from 0 to 15$4, 15 to 30•4, 30 to L5s4, 45 to 6 qA

For the determining we make a suitable number of microscopical pre-
parations of 'he substances t•c be examined • the following order. Fig. 1.
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The nroýcuction or nrrparatinns creates no -rot 1er. In ointr~ents.
Powier h)an tc Ie apprx-,riatly -,ron,?n+d 'In ai medlium, In which tiit substance
: r prrciC11 nt soluble (if necessary, paperchro to-1ranhic control).
I- "void evaporation it is advisable v.ith sus 'nensionq tc fram~e the cover-

s'Pr 5,i~b~,I a,,ar s1iice it. In not. aiffectro. byv or~anic solii-
:.ý)V te reparatilon or th *ettbe -u aiuea bet

A the covergla;:s is bi: en~ui;'i, it is even easy by hand.i. -he zre-
parqt.-ion. ina suitable ma-:nificatior. will now be examitned i-n the following
order. "2or thij., you pin a paper on the projnctin.-, plate anid copy with
pencil the outlines of the projected pictlire and Alao tine unit of measure-
ment of theo cularmicroneter gae It is appropriate writh st-andard focus
of the instrument to mark earlier on the copies with Tndian ink the pic.-
turc oft~lines and the picture graduate5. Fig. 2 a to c

Z A

Fig. 2:

Copies with marked particle sizes

,, *-'\~ I.,a. prednisolon-eye ointment

-~ t ~I%)~ -. preparation No. 2 (table 1)

~ Ab. predniaolon powder prepa-ration
N. *WfJ~ ~ ;it-No. 3 (table 2)

C. oxytetracyclin1- iroc~horide'1 preparation No. c(table 3)

O c l k x/ b e t v L aO , n .a .0,
65-a t tu e 1 5
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T at," I .artl, 1,f q sncoctrwui of preu'nir-'Ion-eya uirmtrnent.

a u Y~ % If le T13 6-0 INg ~ I

Pirn-r.DN, 1 38 3688 4.173 96.80 2-- -3 ;.,4 - ---- * i

rua~rt~t 4:3 84 80 384 97.40w ---- tit I -- a 08

S anta! percenta;,e of the irr1-vidual size groups:
0 to J30,, 618 - 97, 35 %, 3-0 to 6 0,,, 13 -1,56 %,60 to-,ý, 5 *0,60

Tablo 1. Legend: (1) awim

(a) eparation No. 1
(b) orenaration No. 2
(c ) preparation N;o. 3
(d) nrepar;;tion No. 14

Table 2: Farticle size spec'truvn of prednisolon powder.

I ~ ~ ~ ~ ~ ~ I II v3 Yl ~ ~ a a l ,i

"P~1~atrm N30 ItJ7 313 318 440 93.4 2 33 9 0 111 8.
j. raparat Nr I III 33 l4i 132 4@3 88.3 2 33 U 2) 13 8 14.4

Navp~arat Nr 3 93 1113 lot 312 213 00.4 Is 14 9 11 62 9.3
c PiApereat Mr. 4 34 00 Ila I3# a" 04.3 Is 14 33 10 67 33.3

PIr~pagrat *a.. 1 3 2 - I .3-------- ---------------
..Iriparalt r. I - 3. 0.2 - - I 02

-s'P~pe~ntNt. 4 1 - 6 - .9

Su= and percenta:'A o!t' ~ z ctuir calu po
3 to 15,1: 13?9 53, 5, 15 to 30'.: 222 -10,7 %
30 to L5-~: 14 0,7 'Z, 1,5 to 60.., 1 - OOL %

Table 2. Luzend: (1) sun
(a rprtinN.1
(a) prepiaration No. I
(cr~ prto o
(d) preparation No. 2~

(c)p.-partio No 13-



Td, ~3: •r ic 1 sze '-.••,'v' o ,xy"tetracyclinhvdchloricde

I.,, I 31 ICI 1y 1 z&

r,00ir i AO 10 8a as n 9 I3.0 bi 14 to 0 & |l1
"31 41, 41 1ii 73,4 1 aI IS Is U 31.1

I',1 'eral Nr a 33 32 46 40 M3 78,4 1i Is 11 1 41 It.11

3 II l IV I• * II *1 nv hi %

T • • p ar st N r. I i t I-t| 1 I 0 1

•t'%IpItNr. Ij N r- - I 1

Sun and percentage of the individual size groups:
0 to 15A 642 -78,<•. 15 to 3QY 151 -18,<%,
30 to t5Sc 19 -2,3%, [5 to 60,u 6 -0,7%

a

Table 3: Legend

(a) Preparation No. I
(b) preparation No. 2
(c) preparation No. 3

Ln the picture are now tl.e graduates of the ocularm.icroreter and
according t3 sharp focus a number of particles clearly copied. ,:ith a
.-8arp soft pencil you copy no, the clearly printed particles ii their 'all
lengnt with a pencil, line. With the help of the fine adjustment you move
the optical plane through the complete thickness of the preparation and
mark all succesively a:lpearir._ particles with a suitable line, uitii rectang-
-;1ar crysta~s for example the longest expansion is -ark-d by the diagonales.
.After thero exanination of the unIt of reasurenent y-ou nuve the preparation
aaccording tn fig. 1 and tnus examine the complete thickness in epikally
divided places. Zepending on concentration and size of the particles all

.w..�.,r, .. .•i of one or even several prepc.rt--ons .:aii ne :;naue or, :ne
Scopy. ',arkdn- the particle size by a line avoids double co- ntan. and

i - Iuaranties of gettirn every particle (fig. 2). With ma-nlficatio' of
ocular 7x/objective LO-0,6 5 /lant tube 1,5 a 2 -n loan- line signifls a
particle size of nearly 3,3,m. With a sharp pencil you can cooy then also
a line of exactly 2 mra. Smaller particles can be copied in all cases by
dots, or you chose a suitable larger maznification. After examining a suit-
able number of preparations you valuate the copy as follows.

':ith the projected graduates of the ocularmicroieter you measare the
size groups which are to be counted with the points of dividers. With the
sage dividers yoou count n;w the particles of the individual size grou-)s
in the four quadrants and tabularize tt em. Each counted particle will be
crossed out - appropriatly each size g -up in a different color to avoid
also double counting and omission.
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4 rot. tne r-icelvad numl1ern You can calculate) then the percertaz-o
t h., indi1vidual _9izo Z~rlup5.s

7ho tablot shows the rerults of Dred~nisolon-eve ointment and cryntal-
I irne ored:Lisolon and :tc rvcihro.rdE. ch ti-n- we examined
focur or thrme nrez~arations according to FiF. I and copied each pre-)aration

a s~ hont. (i.2

Concltision: .',e descril ed a m-et hod that per~ntts writn tni-- .uC)p O. a
riicro~cone ard projer-tion mirror to copy oarticl1ý size eqpectru7.s of phar-
Maceatical pre~arations. This m~ethod bears the adva~ntage that:

1. Double count~ing, and oi"1neic'n are avoided.
2. A large nw'rber of particles can be copied in a short time.
3. The received drawings of the projected picture d-isplay a proof

of the examinnd substance.
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